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(54) SULFONIUM SALT AND USE OF THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new sulfonium salt 
and a chemical amplification type positive resist composition 
with a good balance between sensitivity and resist form, 
suitable for excimer laser lithography, such as ArF and KrF. 
SOLUTION: This invention includes (1) the sulfonium salt 
expressed by formula (I) (Q1, Q2 and Q3 are mutually 
different and independently H, OH, a 1-6C alkyl, or a 1-6C 
alkoxy. Q4 or Q5 are each independently a 1-8C 
perfluoroalkyl.), (2) the chemical amplifying type positive 
resist composition comprising a resin having a monomer unit 
with a group unstable to acids and itself is insoluble or hardly 
soluble in aqueous alkali solution, but soluble in the aqueous 
alkali solution by the action of an acid, and the sulfonium salt 
described in (1), and (3) and initiator composition for 
polymerization containing the compound described in (1) and 
a sensitizer. 




http://www1 9.ipdl.inpit.go jp/PA1 /result/detail/main/wAAA30aW33DA41 5231 673P1 .ht... 2008/06/1 7 



(i9)g*H#fFff (jp) (12) & ^ $fe jfr & $g (a) (ummmmm 

#^2003 - 231673 
(P2003-231673A) 
(43)&M0 «15^ 8 £19 0(2003. 8.1 



(51) Int.Cl. 7 




fi f-Ti-r(##) 


C 0 7 C 381/12 




C 0 7 C 381/12 2 H 0 2 5 


311/48 




311/48 4H 0 0 6 


C 0 8 F 20/12 




C 0 8 F 20/12 4 J 1 0 0 


20/28 




20/28 


G 0 3 F 7/004 


5 0 3 


G 0 3 F 7/004 5 0 3 A 






Wi&M<Dlkl4 OL 0£ 15 H) ft^Mtc^< 


(21)fflP#^ 


#112002 - 347574C P2002-347574) 


(71)fflPA 000002093 








(22)ffiigB 


¥^14^1 1 ft 29 0 (2002. 1 1 . 29) 


*B?Jff*ltrfj*&E:ltJS4Tg 5 #33^ 






wmwrn mm w 


(31)«5fc*fcfe3fi#^ 


#H2001 - 368237 (P2001 -368237) 


±Krfillfc7EE#0tU'P3TBl#98^ ft 




¥^13^12^3 0(2001.12.3) 






0* (JP) 


mmmm w.* # 






AIRrfJllfc^K#0tlltF3TSl#98^ ft 












(74)ftHA 100093285 















(54) ffiwo&m *)i*r.v&mx.zft<Dm 



(57) [B$)] 

ftfc«flfta#i:*£*rU A r F^K r F&if©X^> 

©^7vxtf± whiffles© # ^ ^'x h 

(l) (I) Tf^nsx;l/*-^i» 



,S0 2 -Q 4 



SOs-Q 3 



(2) »fc^®gaa*#os^¥fi[*tL, ^txg# 



(3) 5* (I) fSSKD I 



4 , Q 5 a, s^ta4ii^^ai~8©^-7;^D7 



#lf 2003-231 673 



H#fFBt#©«H] 

llll] (I) Tf^nsx;l/*-^ASo 




;l^S, X(iMIl~6©7;V3^->lW„ Q 

^^WttCt o ) 

1M2] SCI) fcfc^T, Q>> Q 2 M>*Q 3 ©5 

[B*«3] SCO fcfc^T, Q», Q 2 &tfQ 3 ©? 
•6, -offt e r t-T^ST-S&D, flS2 0^T 

ig^essa^osi^fu^iru * 
-rsft¥«»-K^P^x nam 

[fM<IR5] (A) itEcTOE&a^oS^fu^lf 

p 8 O 

^♦-CH-C^-P 11 
P 9/ p10 



(b) (b i) n*ai~3©^-fn*^ciH«oft^i 

(b2) TS (Ila) T^Sn8h'J7x-;VX;l/ 
fr-Vk^ (lib) TgSn«y7x-*3-H 
•=^2>JKRtfTj£ (He) 7?^nsx;i/*->>i**^ 

p 1 




(Ea) 



mwii-e vTfr&mximmgi. i ~6 ©7/vn^> 

to ) 

p 5 _ _ p6 

p 7 so 3 " 

m%k i ~ 6 <DTfr*frmximmm i ~ 6 ©r^n+s/ 

a^SU P'SOs-Hu hi'^vSS 

) 



p 12 soj (He) 



cstp, p 8 , p 9 «, si^afcye, Knai~6©r 

;l/^;l/S, XttM»3~l 0 ©i^n7;P+;Pa, X 

«!2«© s + 1 1 1 tc^^r § mus 3 ~ 7 ©ggii 

1 1 1 {@©- C H 2 L < IttJrtStJiC^dB 

gisnTVTfe«tVo P 10 *vj<^M?*ab, p u ^k 

*\ XtiP 10 fcP 11 tfBKgTS CHC (O)St-lffc;* 
at 2 -t^F y->^D7?Wl*gto P 12 SO 

[Iff*! 6] S (I) E»«Q 5 , Q 6 ^5l^cjfci. 

dia) tdoftsp 4 , a (nb) ic&tf&p'M/a (ii 
c ) icm}&p i2 t>\ m^mmc mmmi-sco^ 



5f23£©8MJo 

[M*fl7] SO) T?iSSftSX;]/#-tf.WS^ S 
dia) ©fyyi^xM-^AMffg (lib) © 
^7x-*3-F^^Aaffa die) ©x;m^ 

40 9 : 1 ~ 1 : 9 ©S«SiJ^T#ffif S tf M 5 X« 6 12 
1 0-8 0^;l/%T-SS!t5f<Ii|4~7©(/^-f 

1 - 7;^^7;i/*;v©l^fffitfe8 IlsRHl 4 ~ 8 © 
^•fti*Hcf2*©fijjSc»o 
so WMMl 0] SBA^St, p-tKn^xfl/V 



(3) 



#H 2 0 0 3 - 2 3 1 6 7 3 




(Ha) 



'J7Wo^f**SU nttl~3CS*at,) 

1 1 ] wisps s k 2 - / ih^ihi- yvn^m 

2] 26tc, 75yl^xVf-v-tLT 20 

~ 1 2 ov>-f ftfrfciE*©iBjaWo 

[M*ai 4] ff^anc!2S©x/b*^At£&l/« 

[0 0 0 1] 
[0 0 0 2] 

yy^77-f ic^-ni, w;- (Rayieigh) ©miff 
ffl^6ins , jy^77^fflj!)t)Kia, i&g4 3 6nm© 

gSflk feR3 6 5nm© i Ms Sft2 4 8nm©K r Fit 
->?l/-f-, rggl 9 3nm©A r FX+y?l/-f- 40 

LT\ 26*1 5 7nmOF2X+S/VU-if-^Waffi2 

tvfmiikmi 3 nmixrvmxm (euv) *^ 

[0 0 0 3] X^i/V ©, g te. i m «t D si 

J L I (J I U < 



fn^^hyol^m RlfTS (ilia) , Cm 
b) T?^SftSIBHS5*h a^atfft 

©fi» 




(nib) 



[0 0 0 4] Lfruafffi, ^*^a©x;v*- , y^ffi 
© a ^ t © t± p -y-'x h mmm < , ft km^a < & 9, 

[ftf^tt 1 ] ff«¥ 1 1 -5 0 1 9 0 9^* (fg3 
H> 2 OH) 

[P#ffF£K 1] Research Disclosu 
re, vol. 4 3 7, September, 1568 
(2000) (fg 1 568-1 569 H) 
[0 0 0 :.] 

££#lfU ArF^KrFftS'CX^y-f-iJ 

y ?5 7 >r fcjff U Jifi U^x h jgR £ ©^^ yxtf 
i^fb^titsii©#^iJbs>'x hfi^»*a«fs c t 

[0006] *mm^£s mmmim^tc^s ^ 

-7Wn7M;i'X;i'* ^-Moftfc D tcf#s©x 
h iS^ffiffl-T S c t tc i D , ±I2SS^»?*T 

[0 0 0 7] 

(i) (i) Tf^nax^x^Ast^sfe© 




(I) 



;i/^;vs, xa«ii~6 07^3^-yiWo Q 



(4) 



#H 2 0 0 3 - 2 3 1 6 7 3 



4 , q 5 «, Kwm!ucmm&i~8<DA-7)],*viT 

[0 0 0 8] S/c, (2) &£^££&S£ 

asssgt, Mta (i) tfe«©x;v*-7x^t^ 

So 

[0 0 0 9] (3)S(I)I2«© 
[0 0 10] 

[f8HH©5gfifS©J$ig] *^©S (I) TvfxSti^x;!/ 

tf-r^THH-essc taa^ci at u ens 

f?tMLT^TfeJ;^„ H»W*7;P*;Pa©Mt 20 
UTtt, x^;l/S, 7nt£/ba, -fV7°ni£ 

;i/S, 7^;i<a^ tert-7^;^a> ^y^a, 

^>a % xh+i/a, 7°n^>a> ^h+fa&w 

[0 0 1 1] SCI) fcfcVT, Q 4 £Q 5 «, 

nxf;H, ^-7;^n7f-;^a, ^-7;l/tfn#* 

[0012] a (i) ■e^snsx^-'Jiitt, a 

^©SSX^-X^ o T»jgf 5CtOTt?„ 
[0 0 13] 




[0 0 14] iW, Q 1 , Q=\ Q 4 , Q 5 tt5fetcS 

M L re t 33 D D , X « Hfg^Rffl© i 5 ft / n U f y 

[00 1 5] S (I) ?^SftSX;l/#-£.£JK©*# 
So 4 -^f ;i/7x-^> ! 7i^;i/X;i/*^'>i by 



2 zyzfr&yT 4-ter t7f;V7x^ 

;l/^7i-HW->)i hy7;Wn-N- [ (h 

— K 4-tKn4 1 i'7x^77x^l/XMe , >A 
hV7Mn-N- [ (hV7)itu^7-)V) x;l/* 

x;l/] ^^yx^yrs^-h, 4-^h+->7i^ 
/I/^i-WW-'JA hy7Mo-N- [ (h 

[0 0 1 6] 4-^Wi-;^77x^;l/XM-7 
A 7n-7;^D-N- [ (;^-7Wni^l/) x;V 
-l-XX>XMy75^-h, 4-ter 

t 7f;l'7x-;Vv f 7x-;l/X;l/*-7i /i—yfr* 
n-N- [ (A-7WnxfW x;V*-;W -1- 
x^yx;i/*yr^?-h, 4-hFn+->7x^ 
7x-;l/XW-7i 7-N-7;^n-N- [ 0^—7 
Wnxf;i/) x;l^-;W -i-x^yxMy75 

4 h^->7x^^-77x^XM-7A 

/i—yfr*v-N- [ (7^-7;V*nx7 L ;W x/l/* 
-i-x^yxMy7 = ^-h, 
x-;l/->*7x-;l/XM-7A /^-7/l/^n-N- 
[ (^-7Wn7f;W x;i/*-;W -i-7^yx 

K 4 - t e r t 7^;l/7x-;l/'77x 

^;l/X;l/*-7A A-7;W"n-N- [ (^-7;l^ 
n7f;W x;i/*-;W -i-7^yx;V*y75^- 
K 4 -t. Fo+y7xX*y7x-;l/XM-7A 
A-7/W-n-N- [ (;^-7Mn7f;W 
;W - 1 -7£yx/P*y7$^-K 4-^h^-yy 

I z;Vi/*7x^;l/XW-7A /^-7;^n-N- 

[ (^-7Wn7f;W x;i/*-;W -i-7^yx 

[0 0 1 7] 4-7;f^7x^y7x^l/XMe7 

A h'J7Wn-N- [ (;^7Wn7f;W x;l/ 

^ £ yX/P*y7 5 K 4-tert7f 
;P7x^;P>> , 7x^;l/X;V*^7iA h'J7Mn-N 

- [ (;^7;Wn7f;W ^^yxM 
y75?- K 4-t:Kn+->7x-;i/y*7x-;i'X;V 
*^7i h'JXWn-N- [ (A-7Wn7f 
>V) x;i/*-;W * yx;v* y 7 5 h , 4 - * v 
+->7x-;l'^7x^;l/XW-7A h'J7Wn- 
n- [ (;^7Mn7f;W x;V*-;W ^xyx;i/ 

[0 0 18] ^^©ft^ti^^^L-^X h 

-yxhMiii, «t^gsas^^s^W4^w 

*\ ^©fffflTr^^y?^^^^*^^^^, M 
H2©S (I) if^nsx^-^Atti^&wrsci 

[0 0 19] S&t^ ^fgH^Cft^tf^^^L-^X 



(5) 



#H 2 0 0 3 - 2 3 1 6 7 3 



h'immi, (a) m^^&mm^m^mm^ 

(B) (bl) ItsRUll ~3©(/^-fti*Hc:fB«©{t^ 
2y (b2) (I la) TgSnSMJyi^X;!/ 
*xyz^ (lib) ?gSnS^7i-;V3-H 

-^Affi&tfTS die) i^jnsxM-Dittip 

[0 0 2 0] 



P 1 




[0 0 2 1] GS*, P 8 ^ P'tt, Si/HcifcAfc, MS 
ici~6©7;i/^a, XttKS»3~i ooy^pr 
X«!2Sc© S + 1 1 fetS^^fS^S 

HlO'>4< it l{@©-CH 2 -^18fSJjK?&L<ti 
U P 11 *«ai~6©7;^;«, K*l3~io 

SSfc^f *\ XaP" fcP 11 *W8CHC(0)I 
12 SOs-tt, #BX;l/*^— hi'^v^Sfo ) 

[0022] it¥mmw(Disi?xhmf%mc^^n% 
yyy HifiSc^ )t^ii?«§a2©»its*ffffl^^ 

M!2S (I) Tf^*nsx;i/*-'i>A***fflt>L< 
tt, M!2S (iia) ^ft5h'J7x-;Vx;l/*-f 
^iMStfffff2S (lib) ?^tl«S>'7x-;l/3-F- 
yi*JS&?>*fu!2a (He) ^SnsxW-^Alid 1 

[0023] *5IWOlB^ftfc43^s h y7i-;W;V 
#- # 2>J& i?7x-;l/3-F-') iSatfX^*- y 

(Iia) , (lib) , (lie) fcfe^T, P 1 , P 2 , P 3 , 



gs^ p>~p 3 ^ nvncmac, a<m, A<mm, Wl 
mm l ~ 6 ©7;i^;vax«KiS& l ~ 6 ©7;i/3^y 
S*SU P 4 so3-tt, irSx^T— h^*y*m 

to ) 

p 5 _ _ p6 

O^rO" (nb) 
p 7 so 3 " 

10 (a*, py P 6 a, s^afciiy 7 j<gy 7j<«s, k 

US 1 ~6 ©7;^;HXaiSt 1 ~6 ©7;V3^y 

to ) 



P 12 S03 (Ho) 



;l/+;l/S©ffl£LTfci:, ^^;1/S, xgyi^ 7°ntf;l/ 
a, -ry^ntf^a, 7^;PS, tert-y^;^ *v 
^a, *\*i/)vm&£wmft>tu r^^ym^m 

tLTlt, ^Y^>m, lf^>I, 7°U#*zsm, 7 
hf->I4WW5ft5„ £1t (lie) (C43^T, 

30 py py±, st/^afczty Mltsn ~6©7;Myi/ 

© S + 1 1 fc icS^i^f Sj^fgiS 3 ~ 7 ©flBgiSMfc 

yyyy yy mmLKixiMmx. >r v yyyf i l 
T^xti <, ^fz.mmm^mt7mmn'm< 1 
i@y- c h 2 -immm?t> l < ^HM?tc«^$tx 

TWti^o P 10 ^;J<||fC?^ilU P"^Itl 

a, ssi^nT^Tt>a^5fsss*s-r*\ xap 10 
t p 11 hmmr % cue (o)Mt-mi^-DT 2 -t* 

40 y->^n7;Wl^t„ J|{*W%7;y^gfc LT 
a, ^^;l/S, xy;l/g, 7°ntf;l/S, Yy7nt!;l/ 

a, yy^s, tert-y^^a, ^y^a^ ^*y;i/ 
la^^wen, s/c->^n7M;ntLTa, y 
^n7°nk°;i/S, ■>^n7f;H> ->^n^yf;H, 
y y d-n+ y y * n ^ygyi/aft 2 «w 6 n 

So (Ha) , (lib) Rtf (lie) tlo^T, 1 

^y^np'soa-, P 7 S0 3 -, P 12 S0 3 
■a, n , *y*^fo tct\ py p 

7 st;p i2 a, ^n^Mtet, mmki~i 2mm 

50 #«STffent*S<, iitiMil~8 0/y7W 



(6) 



#H 2 0 0 3 - 2 3 1 6 7 3 



Tfr*frm, fcmrn e ~ 1 2 ©7?§*s^©jif£M t l 

[0 0 2 4] S (I la) T^StlS h'J7i-^XM 
-^t^ S (lib) T^n8^7x^V3-K-9 

2^ a die) ■e^snsx^-^LSa, *i5 n n p 

;y*->7Z^ (iia) ©«fcLia, ffl^-r 
iK * y t m c x;y * ynwstM t sjs s # a 

Sy£, Chem. Pharm. Bull., Vol.29, 3753 (1981) © 

p#p 8-311018 ^4^goiH*fcSffi;T, *BSfsry- 

fy;]//^ KfcKfSStfTb uru-^x;!/ 20 

V ^ CX;l/# fc&fiStfS 73 Sifc if «t D 

»3iTf#S 0 3 (i la) ^©P 1 , P 2 Rt;/X« 
P 3 *VKi?ST&S{kia%liy ±iaffP»W 8-311018 ^ 
&*©!2i^sfiCT, ^ytfyi!±tctert-XF^>a 

F 'J7x^;l/XMo , )i.I^ ^©ffra*D 
* V t IWI y^T-ffiS L T t er t - Xf- 

[0 0 2 5] ^i-^a-K^'Jii (lib) 

©gj&tLTki, M*.fc?> J. Am. Chem. Soc. , vol.81, 30 

342 (1959) ©fEfStc^PCT, 3->*;Wifi3t5 

4* yum cxw yis^ftix. « 7?r£^ , t % 

MM©?H^«fWc:3^j|fc h yxn-ctnfFg^ti^T 

t# 6 ti s sjssys* t ffl a t s r v -;Wb&&*£££ 
*&Td&mit% k&momj tytmvxfr* ymm 

*1ia%.Z *f H¥9- 179302^«©|2«tfp CT\ 

L TSfSS B W t t S 

iDliTtSo S/t, die) <DW£ 

tLTtt, J. V. Crivello et al . , J. Polyme 

r Science., Polymer Chemistry Edition, Vol.17, 28 
77-2892 (1979) tfe«©7affi^fSffl LT, fSSfSX 

X;y*->7iV^-r F£3yj5c£-ti\ ££>tcffl3T 

[0 0 2 6] S (Ha) , (lib) , (lie) fcfflSTS 
MJ7i-;VXMo^i^ ->*7i^;l/3-K^7i so 



10 

[0 0 2 7] h'J7x^^XM-')i ^?VXM 
7— K F^x-WW-')]. i^VXMf- 
F> h 1 J7x-;yx;y*^'77 A h'j7Mn^^yx 
;l/5Jv?--K h'J7x^l/XM^')i /^-7;y^-n 
7'^yx;y*-f-h, h i ;7x^;yx;y*^'77 A p - 
h;Hyx;V*t-b, h'J7x^;l/XW-')i. * 
y7r-XMt-F, 4-^Wx^y7x-;i/ 
x;^-^ ^^yx;y*-f-h, 4-^Wx^ 
;i/i> , Xi^;yx;y*- , yA x^yxMt-h, 4- 

^^Wx^^x^VXW- 1 )^ F 'J7Mn 

^ £ yx;y*y-- F , 4 f;i/7x-;i/^7x^;vx 
;y*^>7A ^y-tfyx;y*-f-h, 4-^Wx^ 
;l/ y7x-;W;W-7i / n X £ yx^* 
i—h, 4 -^■9 L ;yxi^;y>>'xx^;yx;y*- , yi A 
P - h tovxwt- F , 4 f;i/7x-;i/y*7x 

^;l/X;l/*->7A *y7?-XMt-F, 4-HK 
n^'y7x-;^7x-;WW-7i h >J7Mn 
^^yx;y*7--h, 4-p< h+y7x-;i'->*7x-;i' 
x;b*^>>A h'J7;Vtn^^yxwt-b, hU 
x (4-^^;yxx^;W x;i/*-^A h')7Mn 
^^yx;y*X-h, h'JX (4-^h^y7x^;W 
x;b*^>7A hy7Mn^^yx;i/*t-h, 4- 
t. Fn+> / Xx-;yv ; Xx-;yx;y*-^iA p-h;y 
xyxMt-h, 4-^ h^i/Xx^;yi/'Xx^;yx 
;b*^XA A-x;y^nX£>X;y*X-K h'JX 

(4-^f;P7x^;P) x;l/*-^A ;^-7Wn7 
^yX/y*X- K r-UX (4-^h^>7x^l/) X 
A-7Mn7?yxMt-h, 

[0 0 2 8] >>'Xx^/l/3-F- , 7iA ;^-7Wn7 
^yx;y*7--h, V (4-^b+y7x^;l/) 3-F 

^-72, A-7WP7'$yXMf-h, ^ (4-te 
rt-7*^Xx^;l/) A'-7MP7^ 

yxMt-h, s? (4-tert-X^;yxx-;y) 3- 
F— *%yxn<&i—h, y (4-tert-x^;y 

7x^1/) X^yXMf-h, ^ (4 

-tert-X^Xx-^) h'J7MP 

y;^yx;y*7— F, (4-tert-x^;yxx-;y) 

3-K-fi» ^>"lfyX;l/*7— F, >>' (4-tert- 
7f*7ix;l/) 3 — F— 'XTa 2, 4, 6-FU-TV 
7°nk°;l/^y-lfyx;y*7--F^ ^ (4-tert-X^;V 
7xx;V) 3-K-*7A *y7r-XWt~h, ft 

ifo 3,3-y^^i/-2-^y7» i/"x^;v 
x;^->>A h'J7Wn7!5yxMf-h, 3, 
3->7f;i'-2-^y7f;i' ^ri/^n^y^- 

>>A h'J7Ma^^yXMt-h, 2-7xX)l/ 
-2-^yxf;l/ ■9 L 7i/^n^y^^'7iA ^-X 
Mp73< yxMt- f, 2 -y-x^y- 2 -^v 
x^;y ■9 L 7i/^n^y^x'7iA ^-7Wp7^7 



(7) 



#H 2 0 0 3 - 2 3 1 6 7 3 



[0 0 2 9] ^^(D^^XhfiijSc^SjjSc^a 

fflowa, ^tigf*Tar;i/* y i^FmximmT°& 

* y ^i§tt t & s t> ©i?* s „ *%h^ic$5^ a 
salt, ^©^ a t«^e>ae>tiT(/^§a©t© 

a, *M'yio«ixxriK $J>t«\ ^f;nxf 10 
;l/&tftert-^;l/xxr;l/K^a*nsr;l/*;l/xx 

;K l-xh+i'XfiUXfiK 1 — fV7h^yi 
fiUXf/K i--fy^n*>->i^nxf;K 1 
-xh^i/7°nk°;l/xX7-;K 1 - (2 -y F3^>x b 

ifiUXfik 1- (2-7 7 -trh4-vXh4- 
5/) ifiHXf)K 1- [2™ 

XF^>] xftoXf;K 1- C2- (1-7 

n- 2 -H7x;l/XXf;WJ; aft7t?-Mxxf 
;k ^VtfVl/x^xx-r^M/ 2 2 -7^ 

vyf;Vxxf;K 1- (l-7^yf;W -1-7 

y;Hxxf;VOJ;a§ (yy) 7^U;i/^ofe©T?fe 
i^U /;i/#;^>*;Wytxxf;K h'»yn 
r-fey*WyixXf;K r h7'>^nftvM# 
ySxxf/Wiat, *;i/^y^xxr;i/a^flBH5S 30 
^& y v - fc|g^ l /£ © t? «t t/ \ 

[0 0 3 0] LfDi^rtA-iD^, g?<DfMfc<fc 

DfSSTSSt LT, «![*.« 2 -T)\y*)\y- 2 -7^T 

y^;K i- d-7^?yf;i') - 1 -7;i/+;i/7;i/ 

as^ty^yv-fcLTtt, (yy) r^j;«2-7 
;W-2-r^-?yf;K (yy)7yy;i^i- 
(i-7^yyf;W -i-7;^;i/7;^;K 5-y 
;]/#;]/*:/- 2 -*;i/*'y»2 -7;M^- 2 -7yv 40 
y^;K 5-y y- 2 -jS/;1/jP y» 1 - ( 1 - 
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So fcDfctf (yy) 7^'J«2-7;W-2-7 
^yfMt/Y-^LTl^fci^tt, MtS^tf 

ns©T&^Li/\ (yy) 7yy;i<#2- 

2 -7yVy^;l/©{tSMt LTii, mm 

7 y y Mk 2 - y 2 - 7yv y^;k y y y y ;v 
l2-^f;v-2-7?yyf;K 7i"J«2-xf 
2 - 7 yv y^;k y y y y 2 -x 2 - 
7 yV y^;K 7 y y 2 - n - 7=3- )V- 2 - 7 yv 

y^sHW&nsc cnsotm ff^ (y 
y) 7y y Mkz -x?-;]/- 2 -7^?yfMfl^fc 

[0031] (yy) 7y y;^2-7;i/+;v-2-7 
^yf/mif, 2 -7;i^;F- 2 -T#-?y%J- 
fixn^iD^m^. 1 7y y ^ffi^-r Fxay y y y ;f 

n 7 Y F t <DS.& ic i D asm? £ § o 
[0 0 3 2] *«KK43tJS»)litt % ±IH© 

7y y ;i^>y y y y ;i«o«t 5 &»©#;i^ 

#s 7 j<-r y xi y»© <t ^ mmm^mmy'tifrtfyMMyk 
m<DW&m±, 2-y;i/*yi/^y©s-&¥f4, (yy) 
7yynxhy;i/©a-a-¥& #a (yy) 7y y;i<# 

xxf;Wl^Wi^Pf?i:i^ts 0 A r 
f *)fcos^tt)fc!»iR^ff < r»s l < aa^av K 

, I )'to,HJj (fix j'tWUv i'0)"C\ tFrJ + y 

[0033] ^mmicmizmmi^is^T, p- 

k: Fn^vX^bywS-a-^fi, m- 1: Fn^yy^y 
ycDfi^-ipfu, W« 7^y^i3-kFn^y-l 

-r^y^^com^mi, (yy) 7yy;i^3, 5 

-/t Fn^>- 1 -r^vyfWI^m h 
y^rji/^i/TB&sftT^TfcJ:^ (yy) 7yy 
n-f o+i/- y -7fD7^ h voi^m (II 

ia) , (nib) ■v&zn&mma.?? hyoi^t 

[0 0 3 4] 
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[0035] r\ R 2 i±u^Knmc7Km, * 

m?o ) 

[0 0 3 6] ^'J;H3-th , n+'>-i- 
*©M7fKi:S^?^S elicit), Sig-ractt 



a jS - 1 F n^->- y -7^n 7 * F * u 

7 Y FSL < tt^ 3f ^ U ^#>7-f F*££J5£#S c t 

&C<fcD®r^So 3 (I I la) , (I I lb) Ttj^ 

nsfiss^* F>©s^¥f4^^</ci6©tyv- 



HO. 
CH 3 " 



CH 3 



[0 0 3 8] 0<£) 7^y;i^3-tFn^>-i- 

1 -r^W^l/CS^ffi, a- 0<#) T-ZV 

*) 7^'JP-Y n^-y-^n^ 

fi> 3 (I I la) , (I I lb) TiSSftSIBHS?* 

[0039] ccf, r^yn-fp^-y- 

^07^ F VCS^-Wtk:* < LT 
tt, a-T^yP^P^-y-^'fP^^h 
X fl-^^^yP-f n+->-y-7fD7nX a 
-77yP-fP^->-^, fi-Vtf-fr-y-ff-U? 
^hX fl -^^7')P-fP^>-|3, 0->W;F- 



y-^P7^hX a -7^yp-fP^>-«-^f 
)l/-y-7^P7^bX a-^^yn^B^-d 

-y-7"fP77hX /S-^^^UD-TD+v'-y- 
7fP7nx p-^jti"jn^n^-B-^f;l/ 
-y-^p^^h y& if *W?.Wo 

[0 0 4 0] K r FX.*i/~?ls~if~myt<DWfeli, S 

ffl <^T t> ?t7>aS»^f# S d t T * S o Hf*Wtc 
J-XTK^nSA^ftp-Sftam-t HP^->X 

[00 4 1] 



(9) 



#H 2 0 0 3 - 2 3 1 6 7 3 




(10) 



#H 2 0 0 3 - 2 3 1 6 7 3 



StlStCTSDS (IV) T'itilt^tg 0 ifcl 



H'yBOSgJMfiU 3 * 

ftS (V) Rtf (VI) Hm.lT cttfTtS. 
[0 0 4 6] 



(IV) (V) 

[0 0 4 7] CCU, S (IV) ^©R^tfRniSWc 
*l, Mtl~3 07/W, RH$U~3 
©kFn+->7il/W, #;l/5p3r~>;k ->7ygL<tt 

XiiR 3 tR 4 ^-Mi;:SoT, -C (=0) oc (=0) - T^sn 
s * >»/J<^a^ffMt- s <: £ u # s <, R 3 
St?/xa R 4 S £§i=r© Hf*fM tLT 

tt, ygyk x^;K ^nfc^I/agSW&ft, |W|C< 
i; Kn+v'r^WTSSi^OlMi: LTtt, t. F 20 
n+yy^;k 2-tKn4 1 i'i^a2iiWf6ft 
So R 3 s.tJ : /xaR 4 ^a-c 0 0 ZT££i§£-«, * 

^KfgSi~8@K©r/^/k 

V- 3 -Xli- 4 -^W2SW5 C fcffTS, C C 

llft^WSn^o R 3 R^/X«R 4 A^- 

c 0 0 z-e^*n«5t;;i/*>«xxr;naSTf*sS^ 
©H{#M£LT«, * h*sot/;l/jRx;k xf-f>M 30 

Jp-;k 2-tKD + ->Xh^>*W-;K tert-7 

h*s/;t;;i/*-;K 2 -tf+ytf+y^y- 3 — r;i/* 
^y#;i/#-;k 2 -^y*+y7y- 4 — r;^^- 
->#;l/5px;k 1 , 1 , 2 - b U y ^;l/yn^-y*;l/ 
jpx;k 1 ->^n^->^- 1 -y^x h+s/jt;;i/ 
#x;k 1- (4-y^;lo^n-v^>;k -l-yg 1 
;l/x h+S/;t;;l/*-;k 1 - ( 1 -TPwf-JV) - 1 
-y ^;l/x h *S/jS/;l/jpx;],a 2SW6ft8. 
[0 0 4 8] SfcS (IV) T-Tj^ftS 2 -y;I/jR;I/*y 
(DSi^rW4t*</ci6©^yv-tLT, JlfWcWJ 40 

[0049] 2-y;i/5p;i/*x 2-kFn^>-5- 
y, 5 -/;l/#;l/*y- 2 5 
-/;]/#;]/* y- 2 -#;l^y^y ^;k 5 -y;W5;l/ 
*y- 2 -#;l/5py&- t -y^;k 5 -y;l/jp;l/*y 
-2-*;i/#y^i -y^n^^- 1 -y^yi/x^- 
;k 5 -/;l/jp;l/*y- 2 -#;l^y^ 1 - (4 -y ?- 
;l/->^n^->W -l-y^;l/x^;k 5-y;l>:P;l> 
*y-2-#;i>2py&i - 

y;k - 1 -y ^;i/x^;k 5 -y;W?;i/^y- 2-fs 50 



(VI) 

ji^ymi -*?-)]/- 1 - (4-^y->^n^-> 
;kj x^;k 5 -7 ;I/jp;I/* y- 2 -jt;;]/jp y^ 1 - 
( 1 -7#^y=f-)V) - 1 -y ^;l/x^;k 5 -y;l/# 
;l/*y- 2 -#;l/5py& 1 -y gyyyy n^y/k 5 
- y y- 2 -iuis&ym 2-^^-2-7^ 
?yf;k 5 -y y- 2-*Myf2-xf 
;]/- 2 -7 ??yf;K 5 -y;]/jR;i/*y- 2 
yi2-tKn^>- 1 -x^;k 5-y;i/*;i/*y- 
2-yyy-;k 5-y;l/jR;l/*y-2, 3-s?j5/;]/jP 
ymwm^Eo 

[0 0 5 0] *«K?fflv8»Btt, 
ffifcl 0-8 0 ; &;l/%©«5HU^'rSO*WSL^ o 

^lt, SK^gsastLTWK, (yy) r*y;i/ 
i2-rw-2-r?v^;K (yy) yyy;i/ 
Hi - (i-7?yyf;W -i-r;i/*;i/r;i/*;i/© 
i^WSfflv^i&ii, £©¥{£«!£{*© 5 1 
5 1 JK± t * « ± 5 fc f 5 ©tfWflJT* 5 o S ft, 

ai/t<^flsot&#ffi, (yy) ryy;« 

1 -7^yf;l/Ol^fffi, (y 

y) ryu/i/it3, 5-yt kp^>- 1 -yyvyf- 
;k «- (yy) ryyn-rn^y-y-y^nyy h 
y©s^¥fi, p- (yy) ryyn-r n^y-y-y 
^nyy hvcim s (ma) , (nib) 
snssg^syy hvoim tnn^yx^yy 

©S-^¥ffi, S (IV) 7f^nS2-y;l/*;l/*y© 

(v) T^$ns*S7j<vwy»©Si^#f4, 
3 (vi) u^sns»i*'r^3yifeo«^¥fi[air*# 

fiStSf&li, ftl5©M*\ SSg^f*©^^2 0 
[0 0 5 1 ] 2 -y;l/^;l/*y|g&t;flgJIi5]S^ia 

fty*;^' y«*S7j<i)^s^y v- 1 1 % w^\z. 
[0052] s/c, *^Bj!©ft^tt*s§u©*°y§jyyx 



(11) 



#H 2 0 0 3 - 2 3 1 6 7 3 



inf s c £ £ <t ^ , I t-ff 5 

[0 0 5 3] 

R 13 

R 1 ^ ■ 



r! 1 r 12 



R^R 12 Rj 

R U R 15 R 15 R 14 
R 13 



^R 



R 11 

s 

r Vv a ^c r14 



R 16 — N- — R 12 



[0 0 5 5] iW, R 1 1 , R 1 2 StfR 17 «, *tl 

JpTUtefifc, zkig, 7;l^;k y7n7;M^X«7y 
-;i^STo K7;i/*;k y7n7;i^;kX«7y-;P 
^ft^ft&sttc, /K^S, 73 7g, X«KfB&l 

<k ^7U-;Wi, Kfgf&6~l oifi^SL^o R 

13 , r 14 si;r 15 ^n^nfflscK, *i> r 

t 0 i7W;K ->^n7;W;K 7y-;k X«7;P 
n+s/tt, ^n^nstsftfc, 7j<«s, x«k 

isrsysa, jMU~4©7;i/*;k«TB#i£nT 
vTtxt^o M7;kWi, M^»i~6gfitf so 



kl<, gfry-;i/tt, k^»6~i ommw^L 

<k SE7;l/3+S/tt, KfSIU~6gK*)W£Lt/\ R 
16 a, 7W;«ti^^n7^MSto W.7)^^- 

>\<xi±zszu7)\<*m±, ^ti^vcmau 7J<ffis^ r 

3 7S, KfSiU~6©7;l/3^yS, TBSIStlT^ 
. ^ ;-.7jti i ft i 

~6gI«L<, f£y7n7;i^;Hi:, RfRi&5~ 
1 Ogg»SL^. AH, ft;l/#x;k 
-Y37, X;k7^ KXS^XWy F*Sf 0 17;V^ 

fc, R 1 1 ~R 17 £33^T\ Bii«jifc5>R*jg©W 

[0 0 5 6] C©i9 4ftl3^tLT, Jlftcfitycfct, ^ 
'V/f-;I/75X t^W5X 7x 
;l/75X r->;l/75X 7-'JX 2-, 3-X«4 
-^W-'JX 4--hn7-'JX 1-X&2- 
t7W5>, X^l/V-^SX fh7^fUVf 
75X 'N+Wfl'^^X 4, 4' ->>'7 = 7 
-1, 2->'7i-;H^X 4, 4' ->757- 
3, 3' ->>'7^;Pv ; 7x-;l/^^X 4, 4' -i/7 
= 7-3, 3' -^xW7x-W^X i>'7'^^ 
7 = X ^yf;P75>, ^->;l/757 ^7° 
9^7 = y, ^^^75>, i/7-;l/757 y'r 
y;k7 = y, N-^;V7xyx fc^yyy, ?7x 
x;kr = y, hVif;i/73x hy^f;i/73y, h 
y7°ntf;P7 = x v v 7^)17 ^y, hv^sffry 

**f;l/75X I-y7-;l/7 = X hyrW5 
y, tf-frVff-frT^v, 

7 ^ky^y;^ 3 X 7 g^y y 7 n^y;l/7 3 
y, 7 ; 7;Py^7°9 L ;V7 3x ^^;i/^7^;i/73 
y, ^f;l/> ! yx;l/75X ^^V^r^rsx x 
5 L ;py'79 L ;P73y, xf;V-^yf;l/75 7 xf-;l/ 
•^->;V75x if;V»>\^;I/r5X x^;ky 
xf;^7-;l/7 5X if;V->*f-> 
;V757, -»^n^^W^75X H.JX [2 
- (2-7h^yxh^y) x^;W 75 7 hUl'V 
7°n/ V-;b73y, N, N-'^W-'JX 2, 
6— rv7°ntf;l/7xuy, -f3 7V-;k tfyyy, 
4-7^k°yy'y, 4-^;m?^m if tf 1; 
yy, 2, 2' -yk°yy;i/73y, y-2-tfy y;i/ 
^rhy, i, 2-y (2-tfyyvi/) x^y 1, 2- 
y (4-tfyy;k> x7y, 1, 3-y u-tfyy 
7°n/^y, 1, 2-tfx (2-tfyy;k> x-^y 
y, i, 2-trx (4-tfyy";W xfbx 1, 2- 
£x (4-tfyy;y^+y) x^y 4, 4' -ytfy 
y';l/X;V7 ^ F\ 4, 4' -y'tfy y;l/y'x;l/7^ F\ 
i, 2-e~x (4-t£yyvi/) xfi/y 2, 2' -y 
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tfny;l/75X 3, 3' -i>'tfny;l/75X fh? 

kFn^>F\ fh7-n -^y;F-7 y^&xy 2, t F 

y F\ 7x^hy^f;i/7yt-^i.hFn^>h\ 
3- (hy7Mn^f;l/) 7x-iH , J^Wy* 
xy Z>£ Fn*y F\ Rtf 3 'J y&if£WS d fcffT? 

[0057] ss^a, i 1-5257 5 mm 
KM&-&tiT^& «t 5 a, y sty 

So 

[0 0 5 8] ZOlkmfcft 

m^mmi^ »*8o~9 9.9it%ss, *lt 
*js£&i*o .1-2 os«%efi©«HT?^wrs© 

*WSU\ *Sitfe^t, SCI) ox;v*->)i> 
mt, S (Ha) Oh'J7i-MMo7AH, S (I 
lb) (He) OXW-Ditt 

^&aarns^a< t t 1 «©*xyAtg;&i?fg£§ijt 

LTflffflTSJi^ M#aa^> 9 : 1~1 : 9@fi> 
£5fc«8 : 2-2 : 8@fi©S»SJ^T/l^£©7bW 

0.01-1 S»%Sa©IBHT-a-f -rs©*w£t 

[0 0 5 9] *fgHH©P>> - XHM»iam^ ±fE©& 
ft, -yyn^^i/^SJftDlftiK, XkfyrJ-yv 

So xfMny^77-bf-h, *?-;M»n 

x~ r^r-bf— F ©<£ 5 3— ;l/X— r/l/XXr 

^si;?l«x^;k ftnyyyy wmr^)vms^)V^ 

yyyi-y- F y, 2 -A7^7yW->^n^+)-y y© 
i^aT-hyii; y-y^nyy Fy©<fc5&atttxx 

ti^' ti¥J4T\ Xtt 2 ««±ffi^<b#Tffl^£ £l t ^ 

[0060] sf*±tMJSti, SBft^n^u^xni 
ta, /^--y^©/cJ6©K^ffla*^ti, 

r«a , d ©^BPTfM v s ns 7 ;F * y ft7j<}§*T 
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7AtKn^>W (2-kFn+yifW FU^f- 
)l/7ytx7AkKn+-yF fflftn'jy) ©7k;§«^ 

[0061] s/y *f§Hjf©x;F*-yz,t^iy ffii-M 
1 1 & tffifflT^y fc^* yfi^ftft^9©S^lf §£M 

fijjSc^tLTfgfflT^So 

[0 0 6 2] *^t$3ttstiiiMtLTa, x;f*- 
10 y*;i/^s^«tB-rsfti^ft), yy*;vSi^SihM, 

U fS^f^ynFy^ffi^Sft^k H?«#f*^ 

yh7+yy'^)/'y|-77yy,;^, !), in y 
^ h^yry Fy-try 9, 10-yxF^yryFy 
-try, 2-xgyi/-9, 1 o-y^ h^yryhy-fey 
=?©9, i o-yr^n^yry F^-tr y^tatfk g 1 * 
WyFy ^y7nt!;WWyFy 2, 4-y 
^fWWyhy 2, 4-yxf;WWyF 

20 y, 2, 4-^V^DWW>hX 2-tgffc 

^^yhy^c^^yhyilW^ N-x^y 
*;wy/-;^©*;wyy-;vM*f*s l -7-7 F- 
;k 2-^ F^y7-yyyy»© / >S:< tfe— 3©7i<^ 
asrcar;i/3^ya>&^-rs7-75yyp»f*T^ 

[0 0 6 3] *«WOS^BB5MMfi^ft»c43tJSX;l/* 
xy^StJt^j©|B^fij-a-ax;l/*xy^S i oSBK 
MLT.mmiO. 00 5gfl~l Ogfl, jfSKttO. 
0 1 g|5~5g|5T$»So 

so [0 0 6 4] yS-^ttft^ft £ liy £g*gtf 
L, M^^ifx;Ht^ y?n7;Wyft^ Stt 

6©H»©ffyMt<:PBSSnavy *^Hj5©iSHB, Wff 

T£S 0 
[0 0 6 5] 

fcWm? S *\ *5gHJ!B d n 6 ©^Wf iJt i-3T^5 

STro&^gpa, fffeav^^'DSMS^Ta&So s/c 
sawyyysiy ^yxy^yy^s^t lt, yy 
/ < - 5 x - y a y y n t f y * -\z i d Mbitm? 

so [00 6 6] ftfg^M^M 1 : «?g£MB 1 ©^fig 



(13) 



#H 2 0 0 3 - 2 3 1 6 7 3 



Mni^VXMy-f 5K1 5Wk h/HV7 5. 8 
lg|3^f±E*> cc£i/J<hy7Wn|il 5. 7 4 

^MflT^nnWii l 3. 7 l gp^ira^fco 

icj*>3m7k5 6. 8 6gp^n^^^foft„ cn 

^-hTa&Sclt^ NMR (H*M?« "GX-270" ) 
[0 0 6 7] 

8 ... 

/ S0 2 CF 2 CF 3 



-OH 



S02CF 2 CF 3 



Sifi-7^;i/->7y) : ^ (ppm) 

1.34 (s, 9H) ; 7.78-7.89 (m, 14H) 

[0073] i9 F-NMR(^nn»i-i nmrnm 

^SK^^y ^tU^y^y) : 5 (ppm) -83.53 (s, 6 
F); -122.25 (s, 4F) . 

[0074] mm^m^mnz ■ mm^m<D^ 

77X3Ey7x-;l'XM4->F 2. 2 3§|5, (MJ 

7Wn^^yxMy) ;^-7Mn7^yxMy 
-f=F5gp, h;ny2 2. 3 4gB£ffc£#, dctis 
*h'J7Mnfl4. 6 4^/ITU ^STSffL 

/to #?£U htoyl^T^nnttii 6 0gp* 
in**, c <r fcY* 4 o &ztuz.ffi&Zftv 
re •o^wmr&cfvsmi5. 6 5^Wc 0 c 

^x;!/*-^^ FUT^l^n-N- [ (^-7;i^n 
7*>0 -i-^^yx;v*y75^-h 

NMR (H*M?S "GX-270") T?5tfg 

[0 0 7 5] 



[0 0 6 8] 'H-NMR^nnWi-d, 
ifRrh^^^l/^y) : 8 (ppm) 
2.45 (s, 3H) ; 7.59-7.88 (m, 14H) 

[0 0 6 9] 19 F-NMR^noWi-d, fl-SCW* 
#jR^'9-7;^n^y-tfy) : <5 (ppm) -83.35 (s, 6 
F) ; -122.21 (s, 4F) . 

[0070] W3&m&fm2 ■■ m^^mtD^ 

7^X3(C4-t e r t7f;V7i-^77x-;VX;V 

#-£2* 7-r*^-h2 0gp, y^y-/i/3 o og[5* 

7. 3 4gPt-T^-^3?^7i<2 OWk y ^y-;P2 0g|5© 30 

nn*M 5 o ogp^An^fco cnic-f^-y^gl* l o 
o gp^o^a^ffo /to ^©ftriitf zct-vsma 

2 6. 8 9 g^f#/c. : . d ©ftg*^ST^Sn?> 4 - 
t e r t y'7 L ^7x^;l/>>'7x^;l/X7l/*^'7A 

yjltu-N- [ (;^7Wnif;V) x;l^x;l/] 
- 1 -x^yx/^yrS^-FT'fegct^ NMR 

(H*M?» "GX-270" ) HVmLlto 

[0 0 7 1] 

c 

/ S0 2 CF 2 CF 3 
S02CF 2 CF 3 



9 



[0 0 7 2] 'H-NMR(^nn»A-d, mmW> 



SOjCFj 

SOjCF^CFsCFjCFs 



[0 0 7 6] 1 H-NMR (^nnMA-d, F*Ig|3ffiPS 
fSHCrh^^^^vy) : 5 (ppm) 
2.45 (s, 3H); 7.59-7.89 (m, 14H) 

[0 0 7 7] 19 F-NMR (^DnWA-d, ^PfiW 

^aV.^^y ^u^y^y) : s (ppm) -83.75 (s, 3 

F): -85.32 (s, 3F) : -118.30 (s, 2F) ; -126.01 (s, 2 
F) ; --130.68 (s, 2F) . 

[0078] mm&mm 1 ababai 

y £ ? U 2 -XT 1 ^- 2 -7?Vyf;K y £ 7 U 

;Vi3-t:h*n^>- 1 -7^yf;K Rtf a-** 
7'jnYn+y-y-7fn7^Fy^ 5:2.5: 
2 . 5©^;Ht (2 0 . OtfP : 9 . 5SP : 7 .3 9© TftE 

ifX^VT^nxh y -7-««fLT2^;l/ 
%®jnU 8 0°CT*8B?^A[liiL7Co KfS?S 

BSbfe, *©IS£^ S«¥^»?«*^ 9,200©4±S 
[0 0 7 9] 
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[0080] \&±.<o®msffift~?%t>tiTdm<o u m\&LK 0 
ixmmtmn^^T y >>x h mmitmm. ™ [oosn 

<nmm> 

Bl : 4-^Wi-;^7x^;W;l'*-')i s ?i~7fr*V-N- [ 

7Wnif;W -i-xjf^;i/*y73^-h 

B2 : 4-ter t 7f ;b7i^;L'> ; '7i^^XM^')A ^-7;ytn-N- 

B3: 4 -^f ;l/7x-;l/^7x-WW-7 A h'J7Wn-N- [ Qi— 

Cl : 4-^^7i^;l/y'7i^./bXM-7i A-7Mn*^^yXM 

C2 : h'J7x-;l/X;V*-^i A-7;^n-N- [ (^-7Mnxf;W 
x;i/*-;W -i-x^vxMyr$^-F 

C3: h'J- (4-ter tW7x-;W Xfrfr-Vl* ;i—y)\s*V-N- 
<7xyft-> 

di : 2, 6--y-rv7°nif;i/7- i ;y, 

El : 7°nkf l/y^'j3-/l/t/^f/H- r^T-trr- h 5 7^13 



hy 

[oo8 2] mmmimtmmi 

©77lfii7^W-T«LT, bi>'X HMl 

[0083] sag (wi&tati* i 12*0 
»fg£M mmmsmim 1 12® 
^yft- (asst/fiais 1 mm 
mm mmikvmim 1 12*0 

[0 0 8 4] S/yny«>x/N-»CBrewera«0#BKH 
P5±IIffllM^T*3S "ARC — 2 5 — 8" £»flJLT 

2 1 5°C, 6 0#©^ffT^-^-f SiltlCckoTjP^ 
7 8 0 A©W«SlfgS±Sl*ffM^ CO± 

±f2©yy'X 0.3 9 (tmt 

-f L> 7 h * y h 7°y- h ±fc T, 1 3 0 °CT 6 0 #07° 

©7x/n-^ ArFX+mr^- 

S© "NSR ArF" , NA=0.55, o=0.6] Kjt** 

KPg Wtcigfts *t y - y y 7 y k x^-x/ < * - y £R 

TtL/to mmm, #vh7V-h±fc:Tl 3 0°CT6 

3 8 II%f h7^Wytx7Ak Kn^> PVjqg 



3g|5 

«T 6 o ms<DA v)mm&ftvit 0 ^ms.m±mm 

. I±ot ) OT«t©77-fh7-f-;^v^-y^ 
*s*PK«arcs«u ; e©^s^«2tc^L/c 0 a 

*^dai (a^n) t\ ^©^©rt«tc7j^xffi gs 
jta© *<-xtLTy-ry«tcyn/,]i Gfi)fc)i) * s 

life y 7 1 * L TcRjt&OTfitc «fc o Tf# 6 

n> L/cASTiMta, 7-fyryKx^-xA 
£ - y©MWl/y' x h *u S £> 1 Jf©^Mi 

[0 0 8 5] 0 . 1 8 fimCy-f y?yK 

. X^-X;^-y*M : 1 t4SKiTg^L/c„ 

««s : seajSfe<D*3fcST?»f)fr s^y? y k x 

^-X/^-y©J|/>\rSTS^L/co 

»tt : SiaiSSOSJtST?© 0 . 1 6 ft m©y-f y 7 

y px^-x/^-y©yy'x h© h y/nmtmmT 



[0 0 8 6] 
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(15) 

Hi] 



#H 2 0 0 3 - 2 3 1 6 7 3 
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HfifSMl Al/lOgP B1/0.17SP Dl/0.0075gfl El 

A1/10SP B2/0.18gfl Dl/0.0075gfl El 

HffiM3 A1/10SP B3/0.18gfl Dl/0.0075gfl El 

tfcKMl Al/lOgP Cl/0.2gP Dl/0.0075gfl El 

ttW\2 Al/lOgP C2/0.17gP D1/0.0075SI5 El 

tt«M3 Al/lOgP C3/0.2lgP Dl/0.0075g|5 El 

[0 0 8 7] IB**, it«ff!I»«:<6'«T^VXJ:<l«J»9ETf* 

[«2] 0, fr-3U^hW^T?$5 0 



fl No. 










(mJ/cm 2 ) 


(wi) 






2 1 


0.16 


o 




2 5 


0. 15 


o 




2 5 


0.16 


o 


JtflMl 


1 7 


0. 15 


X 


tfc«M2 


1 8 


0.16 


X 


mm 3 


3 6 


0.15 


A 



[0 0 8 9] 

It, A r F^K r F 42CI^l^- f-U V^57 

-y t jg l t is t) , jgg t b >>'x h t <of ^ y x # £ 



[0 0 8 8] «2tc^2tl5<£5^ 5lSft#iJ©Pv>'Xl- 



(51) Int. CI. 7 FI T^3-K(##) 

G 0 3 F 7/039 6 0 1 G 0 3 F 7/039 6 0 1 

H0 1L 21/027 H0 1L 21/30 5 0 2 R 

F 2H025 AA01 AA03 AB16 AC04 AC08 

AD03 BE07 BE10 BGOO CB14 

CB16 CC20 FA17 
4H006 AA01 AA03 AB40 AB78 TN50 
4J100 AL08P AL08Q BA11Q BA15Q 

BC07P BC07Q BC09P BC53Q 

JA37 JA38 



